I. Introduction
Thin films have been extensively studied for over last two hundred years because of their Potential use 1 , Transparent conducting oxide thin films such as zinc oxide (ZnO), indium tin oxide (ITO), tin oxide (SnO2) and cadmium oxide (CdO) are extensively used in semiconductor optoelectronic applications 2 . The physical properties like mechanical, electrical, magnetic and optical of thin films may differ from those of the bulk material and are mainly used in deposition on preferred substrate for electronics parts and superconductors 3 . In recent years, researchers have focused on cadmium oxide (CdO) for its applications, specifically in the field of optoelectronic and photovoltaic parts such as solar cells 4 . Cadmium oxide (CdO) show high transparency in the visible region of solar spectrum and has high electrical properties which were represented low ohmic resistance 5 6 . According to Cadmium oxide (CdO) properties, is one of these important semiconductors oxides which has high optical properties. It has unique applications 7 8 . The commonly used methods of preparation of semiconductor thin films are sol gel, spray pyrolysis, sputtering, evaporation under vacuum, chemical bath deposition technique (CBDT), etc. 9 , in recent study, Pure and Ag doped CdO thin films have been prepared by sol-gel spin coating method.
II. Experimental
Pure and Ag doped CdO thin films were deposited on glass substrates using sol-gel technique by spin coating method using VTC-200 (MTI CORP.) speed controlled spin coater. CdO solutions prepared from following materials:
1. (CAD) Cadmium acetate dehydrate Cd(CH₃CO₂)₂ (2g). 1 K. L. Chopra, "Thin Film Phenomena", Mc Grow-Hill Inc., New York, (1969). 2 Liu, X, Xu, Z, and Shen, Y, "A high performance ethanol gas sensor based on CdO-Fe2O3 semiconducting materials". Proc Int. Conf Solid State Sens. Act. 1, 585-588 (1997 4 . Triethylamine (500 µL).
CdO precursor solution was firstly prepared as following procedure: A. First solution: The cadmium acetate was dissolved in (7 mL) half of the methanol, for each g of (CAD) at constant magnetic stirring until obtaining a transparent solution, glycerol was added to the solution. B. Second solution: the trimethylamine dissolved previously in the other half of the methanol (7 mL) was also incorporated. Storing the mixture of the two solution for 24 hours at RT.
The resulting solution is totally colorless and transparent in preparation and storing. The glass substrates were first treated by detergent, and then in methanol and acetone each for 10 min by using ultrasonic cleaner. At last, rinsing the substrates by de-ionized water and drying by nitrogen.
The dissolving of (0.85 g) silver nitrate in (50 ml) of methanol to prepare a silver and then doping the original solution with silver in three ratios of 2.5%, 5%, 10% and 15% of total solution volume. The coating solution was dropped into the glass substrate, which was rotated at 2000 rpm for ( 15 s) by spin coater. Films dried to 100ᵒ c for one hour and annealed to 350ᵒc for 1 hour, using drying oven (EQ-DZF-6020-HT500P, MTI crop.), XRD diffraction spectra of the Pure and Ag doped CdO thin films was observed by ADX-2700 X-ray Diffraction Instrument (Angstrom advanced co ltd), The optical absorbance spectra of CdO and doped Ag:CdO thin films are recorded using double beam UV-VIS spectrophotometer (mega-2100, scinco co ltd) in the wavelength range 300 to 700 nm at room temperature, Morphological properties and surface shape pictures obtained by AA3000 scanning Probe Microscope by (angstrom advanced Inc.).
III.
Results and Discussions The planes (111), (200), and (220) indicate the CdO and Ag:CdO cubic rock salt phase with preferred orientation along the (111) planes. The observed diffraction patterns are in good agreement with the standard crystallographic data for the pure CdO of JCPDS card 05-0640. Since doping effect on structural specifications as we can observe, we should consider that increasing is in high ratios of Ag and increasing the doping ratio lead to unique change in crystallinity of films, in 2.5%Ag:CdO grain size D increase and this means that crystallization increasing is due to the particle size increased, for 5%Ag:CdO, 10%Ag:CdO and 15%Ag:CdO we observe decrease in grain size and this behavour is due to fixed annealing temperature at 300•c since The results of the doped sample show increasing in average grain sizes with increasing of temperature 12 . Doping CdO with Ag (with high concentrations doping ratios for5%Ag:CdO, 10%Ag:CdO and 15%Ag:CdO ) should not lead to decrease grain size, it's slightly increasing along with (200) and (220) planes, we should notice that annealing temperature is fixed and increasing of annealing temperature should lead to increase grain growth for high doping concentrations, the details of the crystalline structure (interplanar distance dhkl and lattice constant a) of the films have been given in Table ( 1). 
Optical properties of Pure and Ag doped CdO thin films:
The optical absorbance spectra of CdO and doped Ag:CdO thin films are recorded using double beam UV-VIS spectrophotometer (mega-2100, scinco co ltd) in the wavelength range 300 to 700 nm at room temperature. Absorbance spectra are shown in figure -2-, From the figure, we can observe absorption excitonic peaks at ~400 nm for undoped CdO and ~430 nm for the 2.5% Ag doped CdO samples annealed to 300• C, for the 2.5%Ag:CdO, we can observe unique increasing in absorbance spectra from 700 nm to 480 nm and increasing in absorbance spectra from 480 nm to 330nm, this behavior is not same for 5%Ag:CdO, 10%Ag:CdO and 15%Ag:CdO, Since we can observe clear increasing in absorbance spectra for these high doping ratios. The energy gap values are depended in general on the films crystal structure. The arrangement and distribution of atoms in the crystal lattice also are affected by crystal regularity. The optical energy gap values (Eg) of CdO thin films have been determined by using Tauc relation 13 :
Where: A: is a constant. Hυ: is the photon energy. Eg: is the optical band gap. : is constant which takes the values (1/2, 3/2, 2, 3) depending on the material and the type of the optical transition. Energy gap estimated by plotting the (αhυ) 2 versus photon energy (hυ), the determination of (Eg) is made by extrapolating the linear portion of the curves until they intercept the photon energy axis, as shown in fig. -3 Decreasing of energy band gab is due to increasing of impurities that create new phases inside band gap over the equivalent edge and under conductive edge, it's also increase density of this phases by increasing doping ratio by Ag and this doping lead to minimize band gap respectively into lowest energy band gap at 15% Ag:CdO ratio.
Morphological properties:
The results of SPM are matched with the XRD results as the grain size and diameter increases with Ag doping ratio with respect to fixed annealing temperature and crystallinity improves for the whole 2.5%Ag:CdO, 5%Ag:CdO, 10%Ag:CdO and 15%Ag:CdO thin films stay as indicated by the broadening of the XRD peaks. Figure -4 -show AFM image for pure CdO thin film. Samples clearly show that films are uniform and polycrystalline, as well as void-free. The (Sa) root mean square roughness and the average grain size are shown in table (3) , results show increasing in Sa for 2.5% and 5% Ag doping ratio and decrease for 10% and 15% Ag doping ratio and images show closely uniform spherical shape grains, results match previous publications 17 18 . 
IV. Conclusions
The Pure CdO and doped 2.5%Ag:CdO, 5%Ag:CdO, 10%Ag:CdO and 15%Ag:CdO thin films were deposited by sol-gel method spin coating technique. The structural and optical properties of the CdO film were obtained, we can observe following points: 1. Coating by sol-gel technique spin coating method is suitable to obtain structural and optical properties. 2. X-ray diffraction (XRD) preferred orientation for fixed annealing temperature of Ag:CdO high doping ratio is (111) plane. 3. Ag high doping concentration affects the optical parameters of the thin films, it leads to reduction of direct energy gap Pure CdO 2.69, 2.5%Ag:CdO 2.59, 5%Ag:CdO 2.4, 10%Ag:CdO 2.05, 15%Ag:CdO 1.64.
